Herbicides are used to control weeds and are usually targeted to sites that are specific to plants. Butachlor is an herbicide of the acetanilide class, which is widely used in agricultural fields. At the present study, lethal concentration (LC50) of butachlor was calculated for Rutilus rutilus caspicus and Sander lucioperca with a mean weight of 4 ± 1 g (mean ± SD). Our results indicated that LC50 96 h butachlor for R. rutilus caspicus and S. lucioperca were 0.342 and 0.760 ppm respectively. These findings suggest that butachlor is moderately toxic and moderately irritating for these two species. Clinical symptoms included irregular protrusion of the eyes and irregular swimming.
INTRODUCTION
. Herbicides are the most prevalent environmental pollutants worldwide (Khoshnood, 2017) . Herbicides are used to control weeds and are targeted to sites specific to plants, exceptions are uncouples of oxidative phosphorylation and herbicides that interfere with cell division (Solomon et al., 2013) .
Butachlor is an herbicide of the acetanilide class and is used as a selective preemergent herbicide with C 17 H 26 ClNO 2 molecular formula. Butachlor is one of the most widely used chloro-acetanilide herbicide for the control of annual grasses in rice fields and many broadleaf weeds (Nwani et al., 2013) . The herbicide has contaminated river water via the effluents from rice paddy fields. Fish accumulate these chemicals by directly exposure to the chemicals present in water or indirectly through the ecosystem food chain (Ateeq et al., 2002) . Butachlor is persistent in agricultural soil and water systems, posing a potential threat to the agro-ecosystem and human health (Debnath et al., 2002; Vajargah et al., 2013) .
Rutilus rutilus caspicus (Caspian roach) is one of the most valuable inhabitants of the Caspian Sea, however, the Caspian roach population has recently declined in the Caspian Sea because of overfishing, a degraded habitat, and pollution (Hoseini and Nodeh, 2012). Sander lucioperca (Pikeperch) is found in freshwater and brackish water, which is a semi-anadromous, cool-water species in the Caspian Watershed (Ural, Volga, Kura, and Sefid Roud rivers) and in the basins of the Black, Azov, Aral, and Baltic Seas (Abdolmalaki and Psuty, 2007) . As a predator and commercially valuable species, pikeperch constitute an important component of the Caspian ichthyofauna, both ecologically and commercially (Abdolmalaki and Psuty, 2007) .
The contamination of aquatic ecosystems by butachlor has gained increased attention and several studies have been conducted on acute toxicity and the destructive effect of this herbicide in some fish (Tilak et Despite the large use of butachlor in agriculture and the potential ecotoxicological impact, there is a scarcity of data on its effects on many Caspian Basin fish species like Caspian roach or Pikeperch. Sensitivity of various fish species is different on toxic substances, so toxicology tests are needed for different fish. For this purpose, LC50 96 h is required of any ecotoxicology studies.
MATERIAL AND METHODS
231 live specimens of Caspian roach and Pikeperch were obtained from hatchery and ponds in Gorgan Province. Samples weighted 4 ± 1 g acclimatized in 60 × 55 × 30 cm aquarium for 10 days. In order to measure biological capability and determine survival, fish were kept in natural and toxin-free environment to determine natural mortality. Physical and chemical parameters of water are represented in table 1. The fish were fed twice daily with Biomar feed at 2% body weight before the test, but feeding was stopped 24 h prior to and throughout the test. The faecal matter and other waste materials were siphoned off daily to reduce ammonia content in water. Commercial butachlor (Machete, EC 60%) was purchased from Exir Keshavarzi Co, Iran. All Experiments were performed with 16-hours of light and eight hours of darkness. Static acute toxicity test was performed following guideline the OECD standard method (OECD, 1989 This work was approved by the ethical committee of GAU University. To minimize suffering of the fish, all animals were exposed to clove essence, and a low dose of anesthesia; hypothermia prior to euthanasia and eventually spinal cord dislocation for euthanasia. 
RESULTS
No mortality was observed during acclimation (Tabs. 2 and 3). Result showed that within a 96 h test, the LC50 value declined with increasing toxin concentration and duration of exposure. This shows that an LC50 value in the first 24 hours of the experiment was always higher than LC50 96 h. According to the results LC50 96 h Butachlor for Rutilus rutilus caspicus and Sander lucioperca were obtained 0.342 and 0.760 ppm respectively. Fish had a 100% mortality rate only hour after exposure in 13.33 and 16.66 ppm concentration. The nominal concentration of toxin causing mortality (LC1،LC10 ، LC30 ،LC50 ،LC70 ،LC90 and LC99) within 24, 48, 72 and 92 hours for each toxin was calculated (Tab. 4). It was significantly different between experiment fish, that in all steps, mortality was higher for Caspian roach during exposure to butachlor, Caspian roach is more sensitive in comparison with Pikeperch. 
DISCUSSION
Acute and chronic toxicity tests are widely used to evaluate the toxicity of chemicals on non-target organisms (Yalsuyi and Vajargah, 2017) . Exposure time is one of the effective factors in toxic ratios . When fish are exposed to a constant concentration of the toxin, fish tolerance is diminished over time and the toxin has a greater effect . However, when the toxin accumulates in fish tissue it increases the adverse effects on the body and causes a decrease in LC 50 96 h. Overall LC 50 for butachlor in Caspian roach and Pikeperch showed a decreasing trend over 96 hours and in listed physicochemical conditions. Result of LC 50 96 h for toxin showed that the rate of LC 50 decreases with increasing toxin concentration and duration of exposure. The results of the acute toxicity of diazinon and Deltamethrin on Cyprinus carpio (common carp) concedes shows decreasing trend in LC 50 96 h (Svoboda et al., 2001 (Svoboda et al., , 2003 .
Herbicides can influence aquatic organisms directly and indirectly. Indirect effects are mediated by herbicide-induced changes in food webs or in the physical environment. Indirect effects can only occur if direct effects occur first and would be mediated by the killing of plants by herbicides (Solomon et al., 2013) . Results are limited on acute toxicity of butachlor in fish. The influence of butachlor on fish toxicity was evident. Chang et al. (2013) studied the effects of butachlor on reproduction and hormone levels in adult zebra fish (Danio rerio). They declared that butachlor adversely affected the normal reproductive success of zebra fish and disrupted the thyroid and sex steroid endocrine systems. Ateeq et al. (2002 Ateeq et al. ( , 2006 stated that butachlor causes anisochromasia and anisocytosis of erythrocytes in Clarias batrachus. They reported that this herbicide is genotoxic and cytotoxic and is able to induce apoptosis both at molecular as well as cytological level. Lasheidani et al. (2008) reported that butachlor has adverse effect on density and volume of Caspian Kutum Rutilus frisii kutum. They stated that the number of abnormal sperm increased by 28.6 ± 1.92% in fish exposed to high butachlor toxicity (75% of its LC 50 value).
Previous studies demonstrated Herbicides are rapidly absorbed in fish gills which cause respiratory limitations (Masud and Singh, 2013). Fish that were exposed to butachlor had respiratory disorders which quickly opened and closed their gill cover. Fish were anxious, had a harmonic breathing and unusual semi-circular swimming. These findings coincide with studied acute toxicity of butachlor in other fish species, such as Tilapia zillii (Nwani et al., 2013) and Oreochromis niloticus (Bekeh et al., 2011) .
According to the results and Toxicity category rating inhalation LC 50 , butachlor for Rutilus rutilus caspicus and Sander lucioperca are lying in toxicity category II: is Moderately toxic and Moderately irritating (Toxicity Category, 2009). Dou to the vicinity of these two species location to farmland and orchards, further studies should be conducted on acceptable level of this herbicide and the usage must be restricted to avoid the severe risk associated with the use of the pesticide.
CONCLUSIONS
Few surveys have focused on the effects of butachlor on mortalities indices of various fish species, the current investigation examined LC 50 of this herbicide on Caspian roach and Pikeperch. Since the species is edible, infections in turn affect human health. Furthermore, the results show that butachlor is too poisonous for these edible fishes and also Caspian roach is more sensitive than pikeperch.
